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PM10 samplers shall be collocated with
the candidate and reference method
PM2.5 samplers and operated simulta-
neously with the other samplers at
each test site to measure concurrent
ambient concentrations of PM10 to de-
termine the PM2.5/PM10 ratio for each
sample set. The PM2.5/PM10 ratio for
each sample set shall be the average of
the PM2.5 concentration, as determined
in § 53.34(c)(1), divided by the average
PM10 concentration, as measured by
the PM10 samplers. The tests at the
two sites may be conducted in different
calendar seasons, if appropriate, to pro-
vide PM2.5 concentrations and PM2.5/
PM10 ratios in the specified ranges.

(c) Test atmosphere. Ambient air sam-
pled at an appropriate test site or sites
shall be used for these tests. Simulta-
neous concentration measurements
shall be made in each of the concentra-
tion ranges specified in tables C–1, C–3,
or C–4 of this subpart, as appropriate.

(d) Sample collection—(1) All methods.
All test concentration measurements
or samples shall be taken in such a way
that both the candidate method and
the reference method receive air sam-
ples that are homogenous or as nearly
identical as practical.

(2) Methods for SO2, CO, O3, and NO2.
Ambient air shall be sampled from a
common intake and distribution mani-
fold designed to deliver homogenous
air samples to both methods. Pre-
cautions shall be taken in the design
and construction of this manifold to
minimize the removal of particulates
and trace gases, and to ensure that
identical samples reach the two meth-
ods. If necessary, the concentration of
pollutant in the sampled ambient air
may be augmented with artificially-
generated pollutant. However, at all
times the air sample measured by the
candidate and reference methods under
test shall consist of not less than 80
percent ambient air by volume. Sche-
matic drawings, physical illustrations,
descriptions, and complete details of
the manifold system and the aug-
mentation system (if used) shall be
submitted.

(3) Methods for Pb, PM10 and PM2.5.
The ambient air intake points of all
the candidate and reference method
collocated samplers for lead, PM10 or
PM2.5 shall be positioned at the same

height above the ground level, and be-
tween 2 and 4 meters apart. The sam-
plers shall be oriented in a manner
that will minimize spatial and wind di-
rectional effects on sample collection.

(4) PM10 methods employing the same
sampling procedure as the reference meth-
od but a different analytical method. Can-
didate methods for PM10 which employ
a sampler and sample collection proce-
dure that are identical to the sampler
and sample collection procedure speci-
fied in the reference method, but use a
different analytical procedure, may be
tested by analyzing common samples.
The common samples shall be collected
according to the sample collection pro-
cedure specified by the reference meth-
od and shall be analyzed in accordance
with the analytical procedures of both
the candidate method and the reference
method.

(e) Submission of test data and other in-
formation. All recorder charts, calibra-
tion data, records, test results, proce-
dural descriptions and details, and
other documentation obtained from (or
pertinent to) these tests shall be iden-
tified, dated, signed by the analyst per-
forming the test, and submitted. For
candidate methods for PM2.5, all sub-
mitted information must meet the re-
quirements of the ANSI/ASQC E4
Standard, sections 3.3.1, paragraphs 1
and 2 (reference 1 of appendix A of this
subpart).

§ 53.31 Test conditions.
(a) All methods. All test measure-

ments made or test samples collected
by means of a sample manifold as spec-
ified in § 53.30(d)(2) shall be at a room
temperature between 20 °C and 30 °C,
and at a line voltage between 105 and
125 volts. All methods shall be cali-
brated as specified in paragraph (c) of
this section prior to initiation of the
tests.

(b) Samplers and automated methods.
(1) Setup and start-up of the test ana-
lyzer, test sampler(s), and reference
method (if applicable) shall be in strict
accordance with the applicable oper-
ation manual(s). If the test analyzer
does not have an integral strip chart or
digital data recorder, connect the ana-
lyzer output to a suitable strip chart or
digital data recorder. This recorder
shall have a chart width of at least 25
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centimeters, a response time of 1 sec-
ond or less, a deadband of not more
than 0.25 percent of full scale, and ca-
pability of either reading measure-
ments at least 5 percent below zero or
offsetting the zero by at least 5 per-
cent. Digital data shall be recorded at
appropriate time intervals such that
trend plots similar to a strip chart re-
cording may be constructed with a
similar or suitable level of detail.

(2) Other data acquisition compo-
nents may be used along with the chart
recorder during the conduct of these
tests. Use of the chart recorder is in-
tended only to facilitate visual evalua-
tion of data submitted.

(3) Allow adequate warmup or sta-
bilization time as indicated in the ap-
plicable operation manual(s) before be-
ginning the tests.

(c) Calibration. The reference method
shall be calibrated according to the ap-
propriate appendix to part 50 of this
chapter (if it is a manual method) or
according to the applicable operation
manual(s) (if it is an automated meth-
od). A candidate manual method (or
portion thereof) shall be calibrated, ac-
cording to the applicable operation
manual(s), if such calibration is a part
of the method.

(d) Range. (1) Except as provided in
paragraph (d)(2) of this section, each
method shall be operated in the range
specified for the reference method in
the appropriate appendix to part 50 of
this chapter (for manual reference
methods), or specified in table B–1 of
subpart B of this part (for automated
reference methods).

(2) For a candidate method having
more than one selectable range, one
range must be that specified in table
B–1 of subpart B of this part and a test
analyzer representative of the method
must pass the tests required by this
subpart while operated on that range.
The tests may be repeated for a broad-
er range (i.e., one extending to higher
concentrations) than the one specified
in table B–1 of subpart B of this part,
provided that the range does not ex-
tend to concentrations more than two
times the upper range limit specified in
table B–1 of subpart B of this part and
that the test analyzer has passed the
tests required by subpart B of this part
(if applicable) for the broader range. If

the tests required by this subpart are
conducted or passed only for the range
specified in table B–1 of subpart B of
this part, any equivalent method deter-
mination with respect to the method
will be limited to that range. If the
tests are passed for both the specified
range and a broader range (or ranges),
any such determination will include
the broader range(s) as well as the
specified range. Appropriate test data
shall be submitted for each range
sought to be included in such a deter-
mination.

(e) Operation of automated methods. (1)
Once the test analyzer has been set up
and calibrated and tests started, man-
ual adjustment or normal periodic
maintenance as specified in the manual
referred to in § 53.4(b)(3) is permitted
only every 3 days. Automatic adjust-
ments which the test analyzer per-
forms by itself are permitted at any
time. The submitted records shall show
clearly when manual adjustments were
made and describe the operations per-
formed.

(2) All test measurements shall be
made with the same test analyzer; use
of multiple test analyzers is not per-
mitted. The test analyzer shall be oper-
ated continuously during the entire se-
ries of test measurements.

(3) If a test analyzer should malfunc-
tion during any of these tests, the en-
tire set of measurements shall be re-
peated, and a detailed explanation of
the malfunction, remedial action
taken, and whether recalibration was
necessary (along with all pertinent
records and charts) shall be submitted.

§ 53.32 Test procedures for methods
for SO2, CO, O3, and NO2.

(a) Conduct the first set of simulta-
neous measurements with the can-
didate and reference methods:

(1) Table C–1 of this subpart specifies
the type (1- or 24-hour) and number of
measurements to be made in each of
the three test concentration ranges.

(2) The pollutant concentration must
fall within the specified range as meas-
ured by the reference method.

(3) The measurements shall be made
in the sequence specified in table C–2 of
this subpart, except for the 1-hour SO2

measurements, which are all in the
high range.
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